Using the equation of motion for the vector polarisation, the spin transfer matrix for spin tensor polarisation is d o rived. We study the evolution equation for the tensor polarization in the presence of an isolated spin resonance and in the presence of a spin rotator, or snake.
I. INTRODUCTION
Polarised beam is used very often as a research tool to study the fundamental interactions between elementary particles. Much has been written about both the theoretical and experimental aspects of spin polarisation in particle accelerator for spin-f particles. But it is believed that there .has been no systematic study on the possibility of acc&ra@g polarised spin-1 particle (e.g., deuteron) beams. The complexity of spin-1 particle comes from the tensor polarisation. 111 Recently, two of the authors (Lee and Ratner) studied the possibility of polarized deuteron beams in the AGS and RHIC. [2] To get a basic understanding of the polarised deuteron beam, it is worthwhile to derive the evolution equation of tensor polarization.
Spin motion in circular accelerators follows the Thomas-BMT equation. [3] In a synchrotron, the Thomas-BMT equation can be rewritten in terms of particle coordinates in the synchrotron, i.e., the F'renet-Serret curvilinear coordinates .
[4] Expressing the spin vector in terms of its components,
and defining S* = SI f is,, the equation of spin motion becomes, spin precessions per orbit turn. Eq. (2) is the general spin equation of motion for a particle moving in a synchrotron. Given the peeodic nature of circular accelerator, F* can be Fourier analysed as
t where the Fourier amplitude ~j is called the resonance strength, the corresponding frequency K j is called resoparticle is moving at constant G7, for a single resonance,
i.e., F-= the equations can be solved analytically.
In this paper, we only consider the single resonance case. "sforming the equation of motion into the resonance precessing frame, the eigenvalues U can be determined as, 
where G is the anomalous gyromagnetic g-factor, 7 is the relativistic Lorents factor, and F i characterise the spin depolarisation kick. The spin tune, Gy, is the number of 
SPIN TENSOR CLOSED ORBIT
For an imperfection resonance, the spin closed orbit for the vector polarization is well-defined. Since the evolution of tensor polarization can be derived from the equation of motion of vector polarization, the tensor polarization should not change when vector polarization is on closed orbit. Then corresponding tensor polarization is spin tensor closed orbit. where A{*), I?,(*), and Ci are arbitrary coefficients. For each eigenvalue, the 5 coefficients are not independent, they are constrained by the differential equation (10). Because 4 of the 5 equations are independent, the 5 coefficients are reduced to 1 independent coefficient. For 5 eigenvalues, there are 5 independent coefficients which are determined by the initial condition Z(e = e,-,) , where 00 is C$# = 5, the spin components at a snake are transformed according to We have discussed tools needed for tracking the spin tensor polarization of spin-1 particles in synchrotrons. The tensor transfer matrix was derived for a single resonance and in the presence of snakes. The evolution of tensor polarization in synchrotron can therefore be studied along with 
v. TRANSFER MATRIX F O R S N A K E
A snake is characterized by the spin rotating angle, (6, and the snake axis angle, C$#, with respect to 12 (radially outward direction). A full snake rotates particle spin by A.
The transfer matrix for snake with arbitrary C$ and C$# can be derived easily. To save length, we only consider an accelerator with two snakes with 4, = and bI = 1, respectively, located at an orbital angle of A from each other. For
